Arrows indicates a contact point between two cells. Note that membrane ruffling occurs even from the cell-cell contact site, which propagates diagonally to the backward directions, in Pcdh17-expressing cells. Frames were collected every 5 sec for 2.5 min.
Frame rate, 7 frames/sec.
EXTENDED EXPERIMENTAL PROCEDURES Mice
Genotyping of Pcdh17 mutant mice was performed by PCR with the following primers to detect wild-type (P1/P2, 814 bp) or Pcdh17 mutant (P2/P3, 547 bp) alleles (Fig.   S1A,B) . P1, 5'-TGGAGCTTGTGGTGAAGGTGACCGATCATG -3'; P2, 5'-ATGCAGCAGAGGTATGGCATGTGTTTTAGC -3'; P3, 5'-AAGGGTTCCGGATCCCCATCAAGCTTATCG -3'.
In utero Electroporation
1-2 l of a DNA solution containing 0.8 g/l of pCA-EGFP and 0.8 g/l of FLAG-tagged, full-length or deletion mutants of Pcdh17 and 0.01% Fast Green was injected into the lateral ventricle of E12.5 embryonic forebrain using a glass micropipette. For live imaging, 0.4 g/l of pCANw-Nap1-mKOR and 1.2 g/l of pCA-Pcdh17-EGFP or Pcdh17Nap1BP-EGFP were used. Five 50-msec pulses of 35 volts were delivered to the embryonic heads at 950-msec intervals using the electrodes (LF650P5, BEX) connected to an electroporator (BEX CUY21).
Culture of Dissociated Amygdala Neurons and Stripe Assay
Cultures of dissociated amygdala neurons were prepared from E16.5-17.5 mice using a procedure basically identical to that described for hippocampal cultures (Abe et al., 2004) . Striped coverslips were prepared as previously described (Knoll et al., 2007) .
Briefly, an elastic polydimethylsiloxane (PDMS, Silpot 184, Corning) stamp containing channels was attached to a glass coverslip on which a solution containing poly-D-lysine was perfused into the channels to generate stripes with a 25-m width and a 75-m interval. The stamps were casted by SU-8 50 molds (Microchem inc.) fabricated on a 2-inch silicon wafer using a conventional photolithography process. Amygdala explants isolated from brains of E16.5 mice were cultured on the striped coverslips for 12 days.
Transfection and RNAi
Transfection of cDNAs was performed using the Nucleofector system with the Cell Line Nucleofector Kit T and program T-027 (Lonza). Depletion of human Nap1, Lpd and VASP was performed using Mission siRNAs (Sigma-Aldrich). Sequences of the siRNAs used in the experiments are as follows: 
Mutagenesis
Deletion mutants of Pcdh17 were constructed by PCR-based mutagenesis. PCR was performed with KOD plus DNA polymerase (Toyobo). Mutagenesis was verified by sequencing.
Immunostaining
For preparing frozen sections of brains, mice were perfused with 4% paraformaldehyde (PFA) in PBS, and dissected brains were further fixed with 2% or 4% PFA in PBS for 6-10 hours at 4C. The solution was replaced with 30% sucrose and frozen in OCT compound (Sakura Finetek). Sections were cut at 10 m with CryoStar NX70 Cryostat (Thermo Scientific) or Microm HM-500 M Cryostat (GMI). Brain slices were prepared at 200-300 m-thick with Microslicer DTK-3000W (Ted Pella, Inc). U251 cells were fixed with 2 or 4% PFA in Hanks' balanced salt solution containing 1 mM Ca 2+ and Mg 2+ (HBSS) for 10 minutes at room temperature (RT). Amygdala explants in conventional culture and dissociated neurons were fixed with 2 or 4% PFA and 4% sucrose in HBSS for 20 minutes at RT. Amygdala explants on the striped coverslips were fixed with 4% PFA and 4% sucrose in HBSS for 1 hour at RT. The following procedures of immunohistochemistry and immunocytochemistry were as previously described (Abe et al., 2004; Ishiuchi et al., 2009 ).
X-gal staining
Dissociated neurons were fixed with 4% PFA and 4% sucrose in HBSS for 20 minutes.
After immunostaining, they were treated with X-gal staining buffer containing 2 mM MgCl 2 , 0.01% sodium deoxycholate, 0.02% Nonidet P-40, 5 mM potassium ferricyanide, 5 mM potassium ferrocyanide and 1 mg/ml X-gal (nacalai tesque) in PBS for 16 hours at RT in the dark.
Antibodies and Other Reagents
The following antibodies were purchased: rabbit anti-GFP, mouse anti-monomeric Kusabira Orange, and anti-Abi-1 antibodies ( (1,1-dioctadecyl-3,3,3',3'-tetramethyl-indocarbocyanine perchlorate; Invitrogen) was done as previously described (Garel et al., 2002) .
In situ Hybridization
In situ hybridization was carried out on 14 m sections as previously described (Uchida et al., 1994) . The DIG-labeled antisense and sense cDNA probes were synthesized in vitro to detect Pcdh17 mRNA (positions 5259-6003 of sequence GenBank Acc.No.
NM001013753.2).

Photographic Imaging
Microscopic images were obtained using an epi-fluorescence microscope (Axioplan2 or AxioImagerZ2; Carl Zeiss, Inc.) equipped with a cooled CCD camera (ORCA-R2; HAMAMATSU) or a confocal microscope (LSM710; Carl Zeiss, Inc.) through Plan Apochromat 63 1.40 NA objectives. Images were captured using AxioVision software with Axioplan2 or AxioImagerZ2 and Zen2009 with LSM710. Images were processed with the same software and with Photoshop software (Adobe).
Electron Microscopy
Slices of brain containing the amygdala region were fixed for more than 2 hrs in 2% formaldehyde and 2.5% glutaraldehyde in 0.1 M cacodylate buffer, pH 7.4, at room temperature. The samples were washed with 0.1 M cacodylate buffer and postfixed in 1% OsO4 in 0.1 M cacodylate buffer on ice for 2 hrs. Thereafter, the samples were washed with distilled water, stained overnight with 0.5% aqueous uranyl acetate at room temperature, dehydrated with ethanol, and embedded in Polybed 812 (Polysciences).
Ultrathin sections were cut with a diamond knife, double stained with uranyl acetate and lead citrate, and observed at 100 kV accelerating voltage using a transmission electron microscope (JEM-1010; JEOL) equipped with a charge-coupled device camera (1k  1k; GATAN). Images were processed with Photoshop software.
Immunoprecipitation and Western blotting
